Lipid in the livers of adolescents with nonalcoholic steatohepatitis: combined effects of pathways on steatosis.
Fatty liver is a prerequisite for the development of nonalcoholic steatohepatitis (NASH). The homeostasis of hepatic lipid is determined by the dynamic balance of multiple pathways introducing lipids into or removing lipids from hepatocytes. We aim to study the different contributions of major lipid pathways to fat deposition in NASH livers. Expression of the lipid metabolism-related genes was analyzed by microarray and quantitative real-time polymerase chain reaction analysis. The expression levels of genes responsible for the rate-limiting steps of fatty acid uptake (CD36, FABPpm, SLC27A2, and SLC27A5), de novo synthesis (ACACB), oxidation (CPT-1), and very low-density lipoprotein (VLDL) secretion (ApoB) were used to evaluate the relative activity of each pathway. The expression levels for CD36 and CPT-1 were confirmed by Western blot analysis. Fatty acid uptake pathways were up-regulated to a higher degree than other pathways. The de novo synthesis pathway was also up-regulated more than both VLDL secretion and fatty acid oxidation pathways. In contrast to other NASH livers, one NASH liver exhibited lower ApoB and CPT-1 expression levels than normal controls. The increased fatty acid uptake and de novo synthesis were the most common causes for steatosis in NASH patients. In a rare case, impaired VLDL secretion and fatty acid oxidation contributed to the development of steatosis. Our study promises a simple method for the determination of why hepatic steatosis occurs in individual patients. This method may allow specific targeting of therapeutic treatments in individual patients.